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doi:10.1Controversy exists regarding the indication and method of repair of functional tricuspid regurgitation (TR) in
patients undergoing mitral valve surgery. Whereas the American College of Cardiology/American Heart Asso-
ciation guidelines recommend tricuspid repair in the setting of severe TR, tricuspid repair is advised for less than
severe TR in the setting of annular dilation or pulmonary hypertension. Although multiple repair strategies exist,
the use of a ring annuloplasty (semirigid remodeling rings vs flexible bands) is the preferred method of therapy to
avoid short- and long-term recurrence of TR. The new Tri-Ad Adams annuloplasty ring combines elements of
semirigid and flexible bands that will not only allow for annular remodeling in the region of the right ventricular
free wall but also potentially reduce injury to the conduction system with its flexible and ‘‘open’’ ends. In this
article, we discuss the rational for an aggressive approach to functional tricuspid regurgitation, and show our
initial clinical experience with the Tri-Ad Adams annuloplasty ring. (J Thorac Cardiovasc Surg
2012;143:S71-3)Functional tricuspid regurgitation (TR) is commonly ob-
served in patients with left-sided valvular disease, particu-
larly in the setting of chronic severe mitral regurgitation
or stenosis. If left untreated, the progression of clinically si-
lent or less than severe TR to symptomatic severe TR can
compromise the long-term surgical outcomes of mitral
valve surgery.1 Therefore, although the concomitant treat-
ment of asymptomatic tricuspid disease at mitral surgeryE 1. Tri-Ad Adams tricuspid annuloplasty ring. Note the green mar
arkers) and the anteroposterior commissure (middle marker).
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The Journal of Thoracic and Carremains controversial, especially in the setting of degener-
ative mitral valve disease, the American College of
Cardiology/American Heart Association guidelines for the
management of patients with valvular heart disease advo-
cate for a more aggressive approach in the presence of
significant tricuspid annular dilation or pulmonary
hypertension.2
The current surgical treatment of functional TR is tricus-
pid valve annuloplasty repair. The incidence of predis-
charge residual moderate TR after tricuspid repair with
nonannuloplasty techniques (De Vega or Kay) has been re-
ported to be as great as 20%.3 In contrast, the implantation
of tricuspid annuloplasty devices has been demonstrated to
provide the best mid- and long-term outcomes after tricus-
pid repair.1,4,5 In this context, previous tricuspid
annuloplasty devices have either focused on annular
remodeling (rigid or semirigid rings)1,5 or annular size
reduction that preserves annular motion (flexible rings or
bands).6,7
The native tricuspid annulus is a 3-dimensional nonpla-
nar structure with high (anteroposterior) and lowkers that correspond to the location of the semirigid portion of the ring
diovascular Surgery c Volume 143, Number 4S S71
Technical Considerations Milla et alFIG
com
dem
S7Abbreviation and Acronym
TR ¼ tricuspid regurgitation(mediolateral) points that can become larger, flatter, and cir-
cular, leading to functional TR. Hence, the ideal annulo-
plasty device should take into account the geometric
changes and restore or allow the normal 3-dimensional el-
liptical shape of the annulus to reduce leaflet stress and pos-
sible tethering. It should also focus the remodeling along
the area of maximal annular dilation and along the right
ventricular free wall margin, yet have an ‘‘open’’ design
to protect the conduction system as much as possible.8
Ideally it would also have ‘‘flexibility’’ in the areas of
3-dimensional motions or in areas prone to ring dehiscence,
especially along the membranous septum.3
TRI-AD ADAMS TRICUSPID ANNULOPLASTY
RING
The Tri-Ad Adams tricuspid annuloplasty ring design
combines the concept of annular remodeling with rigid
rings, while preserving the annular motion of the flexible
bands (Figure 1). Flexible ends are combined with a semi-
rigid mid-portion along the middle portion of the annulo-
plasty device. The stiff assembly consists of a 71-mm
diameter polished wire covered by a thin-walled silicone
elastomer tube. A braided polyester fabric with 3 radialURE 2. A, Tricuspid valve with dilated annulus. B, Tri-Ad ring sizer no.
missure corresponding to the right ventricular free wall. C, Sizing the annu
onstrating the competent tricuspid valve after ring implantation.
2 The Journal of Thoracic and Cardiovascular Surggreen marks forms the body of the ring. The first mark in-
dicates the end of the stiffener section at the septal/posterior
commissure. The second mark indicates the posterior/
anterior commissure. The third mark indicates the end of
the stiff section in the anterior segment of the ring.
The rigid component of the ring is located in the region
corresponding to the right ventricular free wall aspect of
the annulus and, thus, functions as a remodeling ring in
this particular area. Both ends of the ring, however, are com-
pletely flexible, with an increased open design that allows
3-dimensional movement and a wider accommodation of
the conduction system to reduce iatrogenic injuries. It is im-
portant to emphasize that although partial annuloplasty
bands can also achieve similar objectives, they lack the rigid
fixation of the free wall aspect of the annulus.
The complete implantation technique of a tricuspid ring
has been previously described by our group. In brief, a right
atriotomy parallel to the atrioventricular groove is per-
formed, and the tricuspid valve is analyzed to identify the
dysfunction and note the corresponding lesions (in the set-
ting of functional TR, the dysfunction is type I, secondary to
severe annular dilation). The ring size is selected according
to the length of the attachments of the tricuspid septal leaflet
(intercommisural distance) and the surface area of the ante-
rior leaflet (Figure 2, A–C).
Because the ring has an exaggerated open design, fewer
sutures are required in the membranous septum near con-
duction tissue. We used interrupted braided 2-0 sutures28. Note the degree of annular dilation in the region of the anteroposterior
lus to the surface area of the anterior and posterior leaflets. D, Final view
ery c April 2012
Milla et al Technical Considerationsfor implantation. The sutures are placed approximately 1
cm from the anterior–septal commissure to approximate
to the level of the coronary sinus along the membranous
septum. The sutures are then placed through the ring and
tied securely (Figure 2, D).
From September to December 2010, 42 patients with de-
generative mitral valve disease underwent consecutive
concomitant tricuspid valve repair with the Tri-Ad Adams
ring. The ring size distribution was 26 mm in 18 patients
(43%), 28 mm in 12 (28%), 30 mm in 10 (24%), and 32
mm in 2 patients (5%). No ring-related operative complica-
tions developed. No patient required permanent pacemaker
implantation for heart block or sinus syndrome. Predis-
charge transthoracic echocardiography revealed absent or
minimal TR in all patients.
CONCLUSIONS
The design of the Tri-Ad Adams tricuspid annuloplasty
ring combines semirigid (stabilization of the free wall annu-
lar aspect) and flexible components (3-dimensional adapta-
tion). Additionally, the new ring has an increased open
design to better accommodate the conduction tissue and
to spare the placement of sutures at the midportion of the
septal leaflet and the anterior–septal commissure. Although
our initial data have demonstrated the feasibility and early
efficacy of the new design, additional studies are requiredThe Journal of Thoracic and Carto determine whether the theoretical advantages of the
Tri-Ad Adams ring will yield additional benefits compared
with other well-established annuloplasty devices used in
tricuspid valve repair.1,4,7References
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